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Description 

Field of Invention 

5 This invention relates to ink jet recording sheets for use in an ink jet recording process, particulgu-ly it relates to ink 
receiving sheets where images recorded thereon can be observed by both reflected and transmitted light Inkjet receiv- 
ing materials used at the present time have a particular need for improvement in physical and handling properties, par- 
ticularly In waterfastness and light stability as well as for improved Image qualHy. A preferred embodiment of this 
invention is therefore directed towards ink jet recording materials with inrproved handling arxl performance characterise 

10 tics, in particular ink receiving materials where the images recorded thereon are resistant to rubbing on the surface or 
to damage by other physical means, remain intact in contact to water and do not fade when exposed to light even under 
adverse condtions. The present invention provides a solution towards these problems. 

Ink jet printing systems generally are of two types: continuous stream and drop-on-demand. In continuous stream 
ink jet systems, \vk is emitted in a continuous stream under pressure throu^ an orifice or nozzle. The stream is per- 

is turbed, causing it to break up into droplets at a fixed distance from the orifice. At the break-up point, the droplets are 
charged in accordance with digital data signals and passed through an electric static field which adjusts the trsuectory 
of each droplet in order to direct it to a gutter for recirculation or a specific location on a recordng medium. In drop-on- 
demand systems, a droplet is expelled from an orifice to a position on a recording medium in accordance with digital 
data signals. A droplet is not formed or expelled unless it is to be placed on the recording medium. 

20 Although the main effort in this invention is directed towards the more demanding continuous stream system it is 
not meant to be restricted to either of the two methods. ^ ' 

Background Art 

25 The following requirements describe some of the major features of a recording material used in Inkjet printing: 

1 . Sufficient ink absorbing capacity and ink receptivity of the receiving layer to prevent the ink from streaking and 
from running dcwn during printing, even under conditions where several droplets are deposited in a rapid sequence 
onto the same spot. 

30 

2. Fast drying of the layer surface after printing of the image leading to prints free from tackiness. 

3. Excellent colour rendition, no change of the hue of the picture with time. 
35 4. Surface with high gloss. 

5. In the case of transparencies, clear, transparent, scatter free receiving layers. 

6. Resistance of the image surface of the image to rubbing. 

40 

7. Excellent waterfastness of the produced images. 

8. Excellent light fastness of the printed images. 
45 9. Excellent archival stability. 

10. Excellent physical arxd handling properties. 

The particular problem of waterfastness has in the past been addressed by a wide variety of techniques. Thus sdu- 
50 tions to the problem have been proposed for by specific formulations of the inks or alternatively in many cases by spe- 
cific modifications of thie receiving layers. The two approaches have in many cases been combined. 

One attempt to improve waterfastness has been the use of reactive dyes. So for instance in US 4.443,223 (Kissling 
et al.), US 5,230.733 (Pawtowski at al.). JSDC (1993). 109,147 (S O. Aston et al.) and references cHed therein. 
Although some improvement has been achieved by this technique no satisfactory results can in general by obtained 
66 due to the fact that the conditions which are possible in practice in a printing environment are less than optimal arxJ do 
in general not suffice to achieve reaction of these dyes with given binders. Inks t>ased on colloidal dye dispersions and 
polymers in inte have been proposed so for instance in US 5.100,471 (Wink et al.). 5.017,644 (Fuller et al.). 4.990.186 
(Jones et al.). US 4.597.794 (Kasha et al.). US 4.210.566 (Murrey). US 4.136.076 (Dennison et al.). US 5.224.987 
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(Matrick et al ). US 5.180.425 (Matnck et al.). and US 4.246,154 (Yao at al.). Inks based on coll idal dyes as well as hot 
meft inks, although yielding images with good waterlastness and good light stability, do in many cases lead to images 
which ar not transparent and therefore lees suited to be used for projections. 

Often involved nrKXiif ications of the inks have the tendency to give inks liable to show precipitates upon prolonged 
5 storage. Such precpitates subsequently tend t clog the nozzles of ink jet printer. 

The msyor attempt to achieve waterfastness in receiving layers has been via the use of j^olymers, particular cationic 
polymers in conjunction with inks containing acidic dyes. 

US 4.877.680 describes cationic polymers together with neutral binders. Cationically modified polyvinyl alcohol has 
been described in US 4,783.376. US 4.575.465 daims quaternised polyvinyl pyridine to achieve waterfastness. US 
10 4,554.181 describes the use of a combination of cationic polymers and polyvalent metal salts since only such combi- 
nations and not the single elements tend to provkJe the sought for properties. 

Although good waterfastness can in general be obtained with a wide variety of cationic polymers they tend to show 
a severe drawtxick in that they impair the light fastness of the printed images. 

The introduction of inorganic pigments, fillers, minerals, metal salts and metal oxkdes have been proposed. US 
IS 4.1 1 6.91 0 (Rudolphy et at.) propose the use of derivatives of metals of Group II of the periodic table together with nat- 
ural resin. JP 6025.7285 (Nakadsugawa et al.) claims an improvement of light stability by addition of transition metal 
oxkles which are used as ultra-fine particles. Waterfastness can preferentially be achieved by addrtion of metal oxides 
togetiier with cationic pigments or polymers to the receiving layers. US 5,104.730 (Misuda et al.) and US 4.879.166 
(Misuda et al.) describe porous recording sheets where the porous layer is mainly made of pseudo boehmite, a colloidal 
20 aluminium oxide hydroxide. Although in general satisfactory waterfastness can be achieved the layers obtained by this 
method are slightly opaque and show severe tendency to become brittie with time and on exposure to light 

All the above mentioned solutions fulfil only partiy the requirements of image receiving layers for modern ink jet 
printing. In many cases these solutions lead moreover only to material suitaksle for quite restricted applications. 
Improvements incorporated into ink receiving layers, wklely applicable to modern Inkjet printing technology, are there- 
25 fore the scope of this invention. 

Disclosure of the Invention 

Accordingly, an object of the present invention is to provide in^ge receiving media for use in ink jet recording which 
30 are particularly excellent in water resistance. 

Another object of the invention is to provide ink-jet recording media which achieve waterfastness without affecting 
the stability of the obtained images against the detrimental effect of Bght. 

A further objective is to okstain ink-jet recording layers with excellent surface properties showing high resistance to 
physical damage like for instance scratcNng. resistance to cracking and moist rubbing on the surface. 
3s Another objective of the invention is to obtain ink-jet recording media which satisfy in sharpness and surface lustre 
of the recorded Image and are free from stickiness of the surface even under highly humid conditions. 

A futher objective is to prcvkJe ink-jet recording media, to be used on Inkjet printers of the continuous stream type. 
A further object Is to provide Ink-jet media which allow the possibility to print images intended to match those on sliver 
halide photographic material. 

4o It is furthermore the objective of this irtvention to provide dear, scatter free recorded ink-jet images on transparent 
base material intended to be projected. 

An additional objective of tiiis invention is to obtain an ink-jet recording medium for office desk top publishing of col- 
our graphics which has improved lightfastness. 

This invoition proposes to achieve above objectives by providing an ink-jet recording sheet wherein said sheet con- 
45 sists of a support, opaque or transparent, onto which has been coated a receiving layer or layers comprising a binder 
or a mixture of different birxJers, fillers, natural or synthetic polymers and wherein are imbedded or coated at least one 
water-sduble salt of Yttrium. Lanthanum, Cerium. Neodynium or Ytterbiim. 

These salts are hereinafter referred to as the selected metal salts of Groi^ I lib. 
The preferred salts are salts of mineral adds arxJ in particular nitric add. 
50 To these layers can be added a wide variety of additional elements to furtiier irrprove the pictorial or/and physical 
properties of the images obtained when printed on an ink jet printer. 

B^gt M«<9 Of Cflrryipg Out thg 'nv^ign 

55 The present invention will now be described in detail. The Inkjet recording sheets according to this invention spe- 
cifically relate to layers wherein are imbedded or coated with the selected water solutsle salts of Group lib metals. 
Preferaksly Lanthanum nitrate is present in the layer. 

It is to be understood that the phrase ^selected metal salts of Group lllb or complexes thereof specifically exdudes 
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oxides of such metals. The metal saHs used in this invention can be present as halWes. salts of most oxo acids, sul- 
phates, nitrates, perchlorales. bromates but also as carbonates, phosphates or hydroxides. Also salts of organic acids 
can be used. < u • 

Often the salts are present as dissociated hydrated species and are in general used as such. The satts of the inven- 
tion can also be used as mixtures made up of single speciea There is no limitation as far as the ratios of the mixtures 

are concerned. . , 

The salts used in the invention can be used in form of their double salts containing besides the selected metais or 
Group I lib the elements Ca Mg. Ba. Na. K or the like. Double salts can be in form of. for instance, sulphates, nitrates, 
phosphates or in other forms knowvn to those skined in the art. The salts of the selected compounds when readily wter 
soluble are introduced into the receiving sheets as aqueous solutions. In many instances the selected metal derivatives 
are only sparingly soluble in water and have to be applied in colloidal form or In form of fine dispersions. 

The selected salts of Group II lb elements coated directly on the substrate or incorporated into the ink receiving lay- 
ers of the proposed ink-jet recording material are added in an amount of 0.05 - S.Og/m^, preferentially in an amount of 
0.1 to 0.9g/m2. In ^^e embodiment where the selected sails of Group lllb elements are coated directly on tiie substrate, 
they are preferably applied as 3 - 5% aqueous solutions on the surface of the substrate. After evaporation of the aque- 
ous solution the salts essentially are absorbed into the substrate surface. . . , , u i 
In this embocfiment a preferred substrate includes a base paper sheet coated With a silica and polyvinyl alcohol 
matrix prior to application of the coating solution. ^ ^ . 

The use of the selected salts of the group lllb elements perform most efficiently when they are imbedded into layers 
or coated onto substrates which have the ability to rapkJIy absorb aqueous inks. The absorbing power of the layer is to 
a great extent a function of the materials used but likewise of the physteal properties of the layers and the substrate. 
The conpounds that make up the imbedding matrix include in general virater soluble film forming polymers. 

These film forming water soluble polymers may include, for exanple. natural polymers or nrKxlif ied products thereof 
such as albumin, gelatine, casein, starch, gum arable, sodium alginate, hydroxyethyl cellulose, carboxylmethyl cellu- 
lose a-, p- or rcyclodextrine and the like; polyvinyl alcohol; complete or partially saponified products of copolymers of 
vinyl' acetate and other monomers: homopolymers or copolymers vwth other monomers of unsaturated carboxylic ackJs 
such as (meth) acrylic acid, maleic acid, crotonic acid and tiie like; homopolymers or copolymers witii other vinyl mon- 
omers of sulfonated vinyl monomers such as vinylsuHonic add. sulfonated styrene and the like; homopolymers or copol- 
ymers with other vinyl monomers of (meth) acrylamide; homopolymers or copolymers with other monomers of ethylene 
oxide; polyurethanes, polyamldes having such groups as mentioned above; polyethylenelirtine, polyacryiamides. water 
soluble nylon type polymers, polyvinylpyn'olidone. polyester; and so on. All these can also be used in mixtures. 
These polymers can be blended with non water soluble natural or synthetic high nrolecular compounds. 
Suitable synthetic polymer materials can be chosen from among pdyvinyllactams. acrylamWe polymers, polyvinyl 
alcohol and its derivatives, polyvinylacetals. polymers of alkyi and sulfoalkyi acrylates and methacrylates. hydroiyzed 
polyvinyl acetates, polyamldes. polyvinyl pyridines, acrylic acid polymers, maleic anhydrkJe copolymers, polyalkylene 
oxides methacrylamide copolymers, polyvinyl oxazolidinones. maleic add copolymers, vinylamine copolymers, meth- 
acrylic ackJ copolymers. acrylQykDxyalkylsulfonic ackJ copolymers, sulfoalkylacrylamide copolymers, polyalkyleneimine 
copolymers, polyamines. N.N-dialkylaminoalkyI acrylates. vinyl imidazole copolymers, vinyl sulphide copolymers, halo- 
genated styrene polymers, amineacrylamide polymers, polypeptides and the like. 
40 Non-water soluble polymers can also be used in some cases. 

In the case where one of the water soluble polymers is gelatine the types of gelatine suitable for use in the present 
invention indude alt kinds of gelatine currently known, for instance ackJ pigskin or limed bone gelatine, add or base 
hydrolysed gelatines, but also derivatised gelatines like for instance phthalated. acetylated or carbamoylated. or gela- 
tine derivatives with trimellytic add. The preferred gelatine Is a gelatine with an isoelectric point between 7 and 9.5. 

The polymers mentioned above having reactive groups or groups having the possibility to react with a crosslinking 
agent can be cross linked to form essentially non water soluble layers. Such crosslinking bonds may be either covalent 
or ionic. Thus crosslinking altows for the modification of the physical properties of the layers, fike for instance in water 
absorbency of the layer, but also in resistance against physical damage. 

Crosslinking agents suitable for this particular use are selected depending on tfie water soluble polymer used. They 
may indude for example chromium salts {such as chrome alum or chromium acetate), aldehydes (such as formakJe- 
hyde, glyoxal or glularakJehyde), N-methyld compounds (such as dimethylolurea or methyloWimethylhydantoin). diox- 
ane derivatives (such as 2,3-dihydra)cydioxane). activated vinyl compounds (such as l.3.5-trisacryiolyl-hexahydro-s- 
triazine or bis(vinylsulfonyl)methyl etiier). activated halogen compounds (such as 2,4-<iichloro-6-hydroxy -s-triazine). 
amino or substituted-amino modified triazines. epoxWes. carbamoyl-pyridinium compounds or mixtures of two or more 
55 of above mentioned crosslinking agents. 

The layers and coatings can be modified by addition of fillers. Possible fillers of tiie kind are for instance day. kaolin, 
talcum Ca- Mg- or Ba-carbonate, Ca- or Ba-sulphate. silica, titanium oxkJe, chalk, bentonite. zeolrte. aluminium sili- 
cate, caldum silicate, silidum oxide, satin white, colloidal silidum oxide and ttie like. Ukewise the possibility exists to 
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use organic inert particles such as polymer beads. This includes beads made from polyacryfates. polystyrene or differ- 
ent copolymers of acrylates and styrene. These fillers are selected according to the intended use of the printed image 
Some of these compounds cannot be used if the printed image is to b used as a transparency. Afternatively they are 
of interest in cases where the printed image is to be used as a reflected image. Often the introduction of such filler 
causes a desired matte surface. 

The ink-jet image recording elements of this invention comprise a support for the ink receiving layer. A wide variety 
of such supports are known and commonly employed in the art. They include, for example, those supports used in the 
manufacture of photographic clear films including cellulose esters such as cellulose triacetate, cellulose acetate propi- 
onate or cellulose acetate butyrate. polyesters such as poly(ethylene terephthalate). polyamides, polycarbonates, poly- 
imides. polyolefins. poly(vinyl acetals). polyethers. polyvinyl chloride and polysuKonamides. Polyester film siix>orts 
and especially poly(ethylene terephthalate) are prefen-ed because of their excellent dimensional stability characteris- 
tics. 

Ukewvise the usual stpports commonly used in manufacturing of opaque photographic material can be used 
according to the present invention. They include baryta paper, polyethylene-coated paper, polypropylene synthetic 
paper, voided polyester as for instance manufactured by ICl under the trade name of MELINEX as well as voided poly- 
propylene polyester likewise manufactured by the same company. Preferred are clear polyester, acetate, voided poly- 
ester or resin coated paper, Whwi such support material, in particular polyester, is used a subbing layer is 
advantageously added first to improve the bonding of the ink receiving layer to the support Useful subbing composi- 
tions for this purpose are well known in the photographic art and include, for exarrple. polymers of vinylidene chloride 
such as vinylidene chlorlde/acrylonitrile/acrylic acid terpolymers or vinylidene chlorideMiethyl acrylate/itaconic add ter- 
polymers. Also usable are plain paper, comprising a wide variety of sizings. cast-coated papers and aluminium foils. 

In certain embodiments of the invention, a preferred substrate includes a base paper sheet coated with a silica and 
polyvinyl alcohol matrix. When such support material is used an aqueous coating of metal salts of the selected Group 
lllb elements may be coated directly on the substrate surface. The inclusion of a film forming polymer in this coating 
formulation is optional when the described substrate or a similar one is used. This embodiment provides a recording 
medium suitable for office desk top publishing of colour graphics and has inproved lightfastness properties. 

The ink-jet ink receiving layers or coatings according to this invention are in general coated from aqueous solutions 
containing binders, additives, pigments and the like as well as the metal salts of use in the present invention. It is in 
many cases necessary to add surfactants to those coating solutions altowing for smooth coating and evenness of the 
30 layers. 

Examples of suit^le surfactants are non-ionic surface active agents such as saponin (steroWs), alkylene oxide 
derivatives (such as polyethylene glycol, polyethylene glycol/^wlypropylene glycol condensates, polyethylene glycol 
alkyl or alkylaryl ethers, polyethylene glycol esters, polyethylene glycol soibitan esters, polyalkylene glycol alkylamine 
or amides or silicone/jaolyetfTylene oxide adducts). glycidol derivatives (such as alkenylsuccinic add polyglycerides or 
35 allylphenol polyglycerides). aliphatic esters of polyhydric alcohols, alkyl esters of sucrose, urethanes or ethers; a sul- 
furic ackJ ester group or a phosphors acid ester group, such as triterpenokJ type saponin, alkylcarboxylates, alkylsul- 
fonates, alkylbenzenesulfonates. alkylnaphlhalenesulfonates. alkyl siifuric acW esters alkyl phosporic acid esters N- 
acyl-N-alkyltaurines. sulfosucdnates. sulfo-alkylpolyoxyethylene alkylphenyl ethers or polyoxyethylene alkyl-phos- 
phates and cationic surface active agents such as all^mine salts, aliphatic or aromatic quaternary ammonium salts 
(such as pyrklinium or imidazolium salts) or phosphonium or sulfonium salt containing an aliphatic or heteroxydic ring. 
Equally suitable are f luorinated or perf luorinated derivatives of the above mentioned conpounds. 

Specific examples of these surface active agents are those described in. e.g. US Pat. Nos. 2.240.472. 1 .831 766 
3,158,484. 3.210.191. 3,294.540 and 3.507,660. British Pat. Nos. 1,012,495. 1.022,878. 1,179 290 andl 198 450 US 
Pat. Nos. 2.739.891, 2.823.123. 3.068.101. 3.415,649. 3.666.478 and 3.756.828. British Pat. No. 1.397.218.' US Pat 
No. 1,397.218. US Pat. Nos. 3.133,816, 3.441,413. 3.475.174. 3,545,974. 3,726.683. and 3.843.368. Belgium Pat. No. 
731,126. British Pat. Nos. 1.138,514. 1,159,825 and 1.374,780. 2nd US Pat. Nos. 2.271.623 2 288 226 2 944 900 
3.253.919. 3.671 .247. 3.772.021. 3.589,906 and 3.754.924. . . » . , 

Beskles being necessary for coating purpose surfactants may have an influence on the quality of the generated 
images and may tiierefore be selected with this specific goal in mind. There is in general no limitation to the use of the 
types of surfactants used as long as they do not interfere with the metal salts used in the present invention and later 
with the printing inks used for the production of the image. 

Typfeally the ink-jet Ink receiving layers according to this invention have a thfekness In the range of 0.5 to 30 
micrometers, preferably in tfie range of 2.0 to 1 5 micrometers dry thickness. 

The coating solutions or coating dispersions can be coated onto a support by any number of suitable procedures. 
Usual coating methods include immersion or dip coating roll coating, air knife coating, extrusion doctor blade coating, 
rod and/or blade metering, or by spraying. An ink receiving system can be built up by several layers. 

These layers can be coated one after the other or simultaneously. It is likewise possible to coat a support on both 
sides with ink receiving layers. Alternatively the backsWe may be coated with auxiliary layers like for instance anticurl 



40 



45 



SO 



55 



5 



EP0 705 172 B1 



layers or antistatic layers. The way however by which the claimed receptive layers are produced is not to b considered 
limiting for the present invention. In addition to the above mentioned elements ink receiving layers as claimed in this 
invention can contain additional additives aimed at improving appearance as well as performanc of the produced 
imaging material. It can for instance be ben^icial to add brightening agents to the layers of receiving sheets. There is 
in general no limitation as to the kind of brighteners used. Suitable brightening agents are for instance stilbenes, cou- 
marines. triazines or oxazoles or others known in the art. 

Ught stability can in general be improved further by adding UV absorbers to the layers. Although UV absorbers are 
in ooieral added to the topmost layer of the system there Is no limitation as to where within the ink receiving element 
such light absorbing conrpounds are added. The amount of UV-absorber can vary from 200-2000mg/m2, preferably 
however from 400mg to lOOOmg/m^. Suitable types of absorbers can be for example benztriazoles, benzophenones. 
derivatives of acrylonitrite. thiazolklone. oxazole and thiazole. 

It is further knowvn that images can be protected from degradation by the addition of light stabilisers and antioxi- 
dants. Examples of such compounds are among others sterically hindered phenols, slerically hindered amines, chro- 
manols and the like. Above mentioned additives can. if water soluble, be added as aqueous solutfons. In the case where 
these conpounds are not water soluble tiie above mentioned additives can be incorporated in the ink receiving element 
by common technfciues known in the art. The compound is typically dissolved In a solvent selected from organic sol- 
vents compatible with water, such as alcohols, glycols, ketones, esters, amides and the like. Alternatively the com- 
pounds can be added to the layer as fine dispersions, as oil enxjisions, as cydodextrine inclusion conplex or loaded as 
fine cfispersions on to latex particles. Ultrasound or milling can be used to dissolve or disperee marginally soluble addi- 
tives. 

Inks for InkJet printing are well known. These Inks consist in essence of a liquid vehicle and dissolved or suspended 
therein a dye or pigment. The liquid vehicle of the inks employed for the printing according to the present invention con- 
sist in general of water or a mixture of water and a misdble organic component such as ethylene glycol, and higher 
molecular glycols, glycerine, dipropylene glycol, polyethylene glycol, amides, polyvinylpyrrolidone. N-methyipyrrolidone, 
cyclohexylpyn-olidone, carboxylic acids and esters, ethers, alcohols, organosutfoxides. sulfolane, dimethyiformamide! 
dimethylsulfoxyde. cellosolve. polyurethanes, acrylates and the like. 

The non-water part of the printing ink generally serves as humefactant, cosolvent, viscosity regulating agent, ink 
penetration additive, levelling agent or drying agent. The organic component has in most cases a boiling point which is 
higher than that of water. In addition aqueous inks may contain inorganic or organic salts to impart electrical conductiv- 
ity. Examples of such salts include nitrate, chlorides, phosphates and the like and salts of low molecular, water soluble 
organic acWs like acetates, oxalates and similar. The dyes and pigments suitable for tfie preparation of inks usable with 
the receiving sheets of this invention cover practically all classes of known colouring corrpounds. Dyes or pigments typ- 
ically used for that purpose are described in EP 0,559,324 (Isganitis et al.). 

Other additives present in usable inks are for instance surfectants, optical brighteners UV absorbers or light stabi- 
lisers, biockjes and polymeric additives. This description of inks is for illustration only and not to be considered as lim- 
iting the invention. 

Test sheets prepared according to the described Examples were printed in an ink jet printer. 1cm by 1cm uniform 
patehes were printed in cyan, magenta, yellow and black to a density of about 2. After printing and drying under ambient 
conditions for 12 hours the densities of the indivWual patches were measured with an X-rrte densitometer. 

Waterfastness 



The samples printed and dried as described alxjve were placed in deionised water at 20*C for 1 minute. The sam- 
ples were then removed from the water, allowed to drip dry and remeasured. The difference between the densitometer 
readings was reported as % loss of optical density and termed waterfastness. 

Ught Stability 

Sample sheets printed and dried as described above were exposed in an Atias Weatiier-Ometer with a 2500 W 
Xenon lanp under conditions analogue to those set for in ISO norm 10 977. The samples were exposed until a total 
illuminatfon of 40»q (kJoule)/cm2 was reached. The difference between the densitom^er readings was reported as % 
loss of optical density and termed light stability 

Example 1 



18g gelatine with an isodectric point of over seven (Stoess type 70810) were dissolved in 360ml deionized water 
tills solution were added 12g hydroxyethyl cellulose. (Tylose H20. obtained from Hoechst AG) and I.Og of a sur- 
tant (Olin 10Q. obtained from Olin Corporation). This solution was divided into twelve equal portions and to each por- 
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tion was added the amount of metal-nitrate x HgO indicated in Table 1 . This amount corresponds to 0.125 mMol nitrate- 
saWg total binder. A control solution contained no salt Immediately before coating o.55g of a 3% solution of 2-(4-dime- 
thyl-caitoamoyl-pyridino)-ethane-sulfbnatewa added t eaohp rti n.Thes solutions were then coated onto a subbed 
polyester support using a barcoater. "me final dry ifiickness f the layers were approximately 8n. The sheets were 
pnnted on an IRIS mk jet printer model 3024 with standard Iris writing fluids. The printed sheets were then treated as 
described in the above testing procedures. The obtained results are reported in Table 1 



Table 1 



Metal-Salt x HgO 


g/g Binder 


Key 


Waterfastness Loss of Density in % 
of Initial Density 








C 


H 


Y 


K 


i-a(N03)3 6H2O 


0.054 




<1 


4 


8 


6 


Yb(N03)3 5H2O 


0.056 




<1 


3 


11 


5 


Ce(N03)3 6H2O 


0.054 




<1 


3 


9 


8 


Y(N03)3 5H2O 


0.046 




<1 


4 


7 


9 


Mg(N03)6H20 


0.032* 


c2 


19 


17 


36 


27 


Ba(N03)2 


0.033* 


c 


21 


12 


27 


27 


Ca{N03)2 4H2O 


0.030* 


c 


27 


18 


33 


27 


Zn(N03)2 6H2O 


0.037* 


c 


26 


20 


39 


29 


AI{N03)39H20 


0.047 


c 


45 


11 


13 


29 


None 


0 


c 


36 


20 


31 


36 


KEY: 

P : Invention 





c^: Comparison 

• Coatings with most of the comparative salts were cloudy and could not possibly 
be used for transparent ink receiving material. 



35 



40 



From the results In Table 1 can be seen that excellent watertastness can be achieved with recording media accord- 
ing to the present invention while appreciable dye bleeding occurred with salts according to the state of the art. 

Example 2 

Ink jet receiving sheets were prepared and tested in an anabgous way as described in Exan^le 1 . In two cases 
the metal salts were replaced by cationic polymeric mordants (US 4,575.465) as indicated in Tables 2.1 and 2 2 The 
obtained results are reported in Tables 2.1 and 2.2. 



45 



SO 
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Table 2.1 



Metal-Salt xHsO 


g/g Binder 


Key 


Waterfastness Loss in Density in % 
after min. in water 








C 


H 


Y 


K 


La(N03)3 6H2O 


0.054 


1 


<1 


5 


9 


8 


Y(N03)3 5H2O 


0.056 


i 


<1 


3 


10 


8 


Cg{N03)36H20 


0.054 




<1 


6 


9 


13 


Mg(N03)2 6H2O 


0.032 




18 


13 


31 


23 


Mordant 1 ^ 


0.08 


c 


12 


30 


33 


27 


Mordant 2 ^ 


0.08 


c 


5 


12 


21 


11 


None 






37 


15 


29 


31 


KEY: 

i ^ : Invention 



c . Comparison 
^ : US 4.575,465 



25 

Table 2.2 



M^al-Salt X HgO 


g/g Binder 


Key 


Light stability Loss in Density % 
after 20 Iq Atlas 








C 


H 


Y 


K 


La(N03)3 6H2O 


0.054 


i 


1 


13 


30 


39 


Y(N03)3 5H2O 


0.056 


i 


4 


11 


30 


40 


Ce(N03)36H20 


0.054 


i 


0 


13 


27 


39 


Mg(N03)2 6H2O 


0.032 




9 


13 


32 


31 


Mordant 1 ^ 


0.08 


c 


9 


65 


47 


65 


Mordant 2 ^ 


0.08 


c 


5 


93 


50 


87 


None 






9 


14 


39 


37 


KEY: 

1 ^ : Invention 



c ^: Comparison 
3 : US 4,575.465 



F=rom the results given in Table 2.1 the efficacy of the salts claimed in this invention in improving the waterfastness 
of the dyes in printed images is evident. It can furthermore be seen from table 2.1 and 2.2 that the efficacy in inrproving 
waterfastness by cationic mordants according to the state of the art is considerably lower than with the salts according 
50 to this invention. \/Vhat is however particularly evident is that no deterioration of light stability occurs in presence of these 
salts where however the stability against light is completely lost in presence of these nrysrdants. 



Example 3 



55 A coating mixture with a solid content of about 20% was prepared as follows, conrprising: 
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1. 


Gelatine (Stoess type 69 426) 


2.4g 


2. 


Polyurethan (Daothan 1226 Hoechet. 40% aqueous ed.) 


3.0g 


3. 


Kaolin 


lO.Og 


4. 


Olin 10Q (Surfactant, Olin Corp.) 


0.1g 


5. 


Crosslinker (idem Example 1) 


O.OSg 


6. 


La(N03)3. HgO 


5.0g 


7. 


Water to 100g 





This mixture was bar coated onto an unsized high quality paper In an amount of 1.2o/m2 (sample A). A control 
(sample B) was prq^ared in an analogous way but without the addition of l-anthanum salt Waterfaslness and light sta- 
bility were determined as described above. The results are shown in Table 3.1. 



Table 3.1 



Sample 


Waterfastness: % Loss (1 
Minute Water) 


Ught Stability: % Loss (20 Atlas) 




C 


M 


Y 


K 


C 


M 


Y 


K 


A 


<1 


5 


41 


<1 


3 


56 


27 


27 


B 


13 


25 


87 


31 


7 


67 


50 


60 



The same samples were prepared but coated onto heavy weight water colour paper. The results are shown in Table 

3.2. 



Table 3.2 



Sample 


Waterfastness: % Loss (1 
Minute Water) 


Ught Stability: % Loss (20 Atlas) 




C 


M 


Y 


K 


C 


M 


Y 


K 


A 


<1 


<1 


14 


<1 


3 


35 


33 


33 


B 


13 


32 


73 


39 


6 


32 


68 


66 



The results in Table 3.1 and 3.2 clearly show the effect of the lanthanum salt on diffusion of the dyes in water, also 
in the case where the claimed system is applied to plain paper. Ught stability is in both cases Improved when compared 
to the sample not containing lanthanum salt. 

Example 4 

In this exanple lanthanum nitrate coalings were applied directly to a substrate surface and were evaluated for light- 
fastness and tendency to fade. 

Four samples A, B, C & D were prepared. The substrate used in all samples is a base paper sheet coated with a 
silica and polyvinyl alcohol matrix. Particular physical details of the support are as follows: 

241b base sheet (Lock Haven - alkaline, wood fiber nwtrix - 60/40 hardwood/softwood) 25% CaC03 filler (precipi- 
tated HO/LO); intemally sized with ASA; surface sized with starch. 

Physical properties of the base sheet include: 
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Basis Weight 


10kg (24 lb) 


Calper (mils 0.001 inch) 


4.0 


Moisture (percent) 


4.8±.5 


Sheffield Smoothness (Sheffield units) 


40 


Porosity (Qurley) 


60 



The base sheet has a brightness (GE percent) of 90+ and opacity (percent) of 94. 

Strength properties include: Stiffness (Gurley); 2mgf. Tear MD & CD both 50+ g and Mullen 2 bar (30+ psi.) 

Silica coating: fumed eilica 30 parts; precipitated silica 70 parts; polyvinyl alcohol 40 parts; dispersant and sur- 
factants 3.1 parts. This coating Is applied to the base sheet in the range of 5 - Skg/n^ (3-5 lbs/3.000 ft.) 

The silica coating Is applied to the base sheet In 2 applications using a rod coater A lanthanum nitrate (water sol- 
uble salt of Group lllb) is applied to the surface of the silica coating in either a 4% (Sair^le B) or a 3% (Sanple C) aque- 
ous solution using a rod coater. Other GroLp lllb metals that may be used include, yttrium, cerium, neodynium. and 
ytterbium. The backside coating of the substrate consists of a 0.5% calcium sterate solution that is used as an antlcurl 
agent and to reduce the coefficient of friction. 

The support without any coating (Sample A), and coated with a quarternary amine dye fixative (Sample D). were 
used as controls. The amine dye fixative coating formulation includes a quaternised amine ester, lauryldimethylbenzyl- 
ammoniumchloride. a polyamine salt aqueous solution and a silicone derivative. 

Uahtfastness Evaluation 

The effect of lanthanum nitrate on ink printing ink colour was evaluated before and after lightfaslness testing. 
Hewlett Packard 560 series Inkjet printing ink colour was used in this example but any other commercially available col- 
our inks are also sutable for use in the invention. Samples A. 8. C and D were exposed to carbon arc light for periods 
of 1. 2 and 4 hours. Colour readings (L*A*B*) were taken on exposed and unexposed areas. The results are shown in 
the Table 4.1 below. 



35 Table 4.1 



EFFECTS OF TOP COATING ON COLOUR (L*A*B*) 


CONDITION 


COLOUR 


L* 


A* 


B* 


A -CONTROL 


BLACK 


34.43 


-12.04 


-6.49 


B 


BLACK 


40.70 


-8.31 


-8.43 


C 


BLACK 


39.69 


•8.89 


-7.13 


D - CONTROL 


BLACK 


32.43 


-6.64 


-8.00 


A - CONTROL 


CYAN 


50.85 


-33.09 


-54.05 


B 


CYAN 


50.05 


-30.65 


-53.91 


C 


CYAN 


51.30 


-32.51 


-53.59 


D - CONTROL 


CYAN 


49.71 


-27.07 


-56.35 


A - CONTROL 


YELLOW 


89.78 


-1.76 


104 30 


B 


YELLOW 


89.31 


-0.53 


100.81 


C 


YELLOW 


89.66 


-1.70 


102.51 


D - CONTROL 


YELLOW 


88.28 


-0.63 


98.58 


A - CONTROL 


MAGENTA 


48.88 


60.84 


-53.20 


B 


MAGENTA 


47.56 


57.56 


-54.58 
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Table 4.1 (continued) 





EFFECTS OF TOP COATING ON COLOUR (L*A*B*) 




CONDITION 


COLOUR 


L* 


A* 


B* 


5 


C 


MAGENTA 


47.59 


59.24 


-54.94 




D- CONTROL 


MAGENTA 


50.67 


59.80 


-47.09 


10 


KEY: 

Sample A - Control: no lanthanum nitrate 
Sample B - 0651 g/rrP (OA lb/3.000 sq.ft.) lanthanum nitrate 
Sample C - 0.488 g/m^ (0.3 to/3,000 sq.ft.) lanthanum nitrate 
Sample D - Control: quarternary amine dye fixative 



IS The tendency to fade of the coated samples at>Qve were also evaluated after exposing treated papers to 1 , 2 and 
4 hours of carbon arc Oghl. The results are shown in Table 4.2 below. 



20 



25 



30 



35 



40 



45 
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Table 4.2 



5 


THE EFFECTS OF TOP COATING ON FADE 
SAMPLE A (CONTROL) 




COLOUR 


1 HOUR FADE D.E. 


2 HOUR FADE D.E. 


4 HOUR FADE D.E. 




BLACK 


7.78 


10.53 


25.64 


10 


CYAN 


13.91 


18.58 


34.54 




YELLOW 


3.10 


3.71 


6.39 




MAGENTA 


18.98 


30.54 


46.80 




AVERAGE FADE - 18.29 


IS 


SAMPLE B (4% U(NQ3)3) 




COLOUR 


1 HOUR FADE D.E. 


2 HOUR FADE D.E. 


4 HOUR FADE D.E. 




BLACK 


3.79 


6.11 


11.73 


20 


CYAN 


18.78 


24.33 


35.42 




YELLOW 


2.20 


2.70 


3.72 




MAGENTA 


20.13 


29.58 


44.97 




AVERAGE FADE - 16.95 


25 


SAMPLE C (3% La{N03)3) 




COLOUR 


1 HOUR FADE D.E. 


2 HOUR FADE D.E. 


4 HOUR FADE D.E. 




BLACK 


5.28 


7.74 


16.39 


30 


CYAN 


16.09 


22.19 


33.35 




YELLOW 


3.0 


3.86 


5.78 




MAGENTA 


20.03 


30.88 


47.39 


3$ 


AVERAGE FADE - 17.66 


SAMPLE D (CONTROL) 




COLOUR 


1 HOUR FADE D.E. 


2 HOUR FADE D.E. 


4 HOUR FADE D.E. 




BLACK 


4.03 


6.31 


17.45 


40 


CYAN 


27.92 


40.03 


66.43 




YELLOW 


6.32 


8.52 


22.41 




MAGENTA 


16.11 


28.24 


56.36 


AS 


AVERAGE FADE - 25.01 



Results show the lanthanum nitrate coated sheets exhibit less fade than the control (sample A) treated with nothing 
at all. The amine coated support (sample D) sl;»ows that the paper actually gets duller faster than no coating (sarrple A). 

so Example 5 

Ink receiving sheets A and B were prepared In a sintilar way as desaibed In Example 1. The coated layers on a 
polyester support had the following compositions: 
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A 


B 


Gelatin with high i8 electric point 

Latex LL 920/1 

Lanthanum nitrate 

Olin 10Q (idem example 1) 

Crosslinker (idem example 1) 


4.200 g/m2 
1.800 g/m2 
0.204 g/rr? 
0.175 g/m2 
0.015 g/m^ 


4.200 g/m2 
1.800 g/m2 

0.175 g/m^ 
0.075 g/m2 


Latex LL 920/1 Is available from Wacker Chemie. Germany 



The sheets were jetted with Hewlett Packard 500 series ink jet colour priming inks. Light stability was determined 
as described above in the testing procedures. The obtained results are reported in Table 5. 



Table 5 



Ink receiving sheet 


Key 


Light Stability Loss in Density % 
after 20 kJ Atlas 






Y 


M 


C 


K 


A 


1 


17 


24 


26 


3 


B 


2 


20 


46 


64 


13 



Key: 

1 inv/emion 

2 comparison 



From these figures it can be clearly seen that the inks printed on the receiving sheet of the invention A fade much 
less than on the control receiving sheet B. 

Example 6 

Ink receiving sheets A and B were prepared In a similar way as desaibed in Exanrple 1. The coated layers on a 
polyester support had the following compositions: 





A 


B 


Hydroxyethyl cellulose Odem example 1) 

Lanthanum nitrate 

Olin 10G (idem example 1) 


6.000 g/m2 
0.500 g/m^ 
0.210 g/m2 


6.000 g/m^ 
0.210 g/m2 



The sheets were jetted with Hewlett Packard 500 series ink jet colour printing inks. Ught stability was determined 
as described above in the testing procedures. The obtained results are reported in Tat)le 6. 
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Table 6 



Ink receiving sheet 


Key 


Stability Loss in Density % 
after 20 kJ Atlas 






Y 


M 


C 


K 


A 


1 


21 


62 


62 


2 


B 


2 


22 


70 


87 


5 



Key: 

1 indention 

2 comparison 



IS Rrom these figures it can be clearly seen that the inks printed on the receiving sheet A of the invention fade less 
than on the control receiving sheet B. 

Example 7 

20 Double layer ink receiving sheets A and B were prepared. The first layer was prepared in a similar way as described 
in Example 1 . The first coated layer nearest to a RC-paper support had the following composition: 



25 




A 


B 




Gelatin with high isoelectric point 


3.750 g/m2 


3.750 g/rn2 




Lantharujm nitrate 


0.300 g/m2 




30 


Olin 10G Odem example 1) 


0.125 g/m^ 


0.125 g/m^ 



The second layer was coated on this first layer, it had the following composition (same for A and B): 

35 





A and B 


Gelatin with high isoelectric point 
Spacing agent 
Olin 10G (idem example 1) 
Crosslinker (idem example 1) 


3.750 gAn2 
0.100 g/m^ 
0.150 g/m2 
0.033 g/m^ 



Polystyrene beads of mean diameter 5 jim were used as spacing agent. 

The sheets were jetted with Hewlett-Packard 500 series ink jet colour printing inks. Light stability was determined 
as described above in the testing procedures. The obtained results are reported in Table 7. 



so 



66 
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Table? 



Ink receiving sheet 


Key 


Waterfastness Loss in Density % 
after 1 min in water 






Y 


M 


C 


K 


A 


1 


0 


13 


0 


0 


B 


2 


11 


13 


0 


6 



Key: 

1 irvention 

2 comparison 



From these figures It can be clearly seen that dye bleeding of the yellow and the black dye is much reduced when 
printed on the receiving sheet A of the invention compared to the control receiving sheet B. 

Advantageously, the present invention provides inrage receiving media for use in ink jet recording which have excel- 
lent water resistance and lightfastness. 

It will be recognised by those skilled in the art that the inverrtlon has wide application as a media which allows the 
possibility to print images intended to match those on silver halide photographic material. Further advantage is obtained 
by providing a recording medium which is suitable for office desk top pubHshing of colour graphics for ink jet printers. 

The names 'X-rite', Tylose\ 'OIin\ 'Iris'. 'Doothan\ 'Lock Haven' and 'Melinex' are Registered Trade Marks, 

In US 4146792. US 501 1816 and US 5118349 there are described the use of certain rare earth metal complexes 
for their ability to fluoresce. 

In G.B. 2147003 there is described a method of printing which connprises ink jet printing an image onto a medium 
comprising a siqDport material containing in or on the surface portion thereof a water-sdubie salt of a metal having a 
valency of from 2 to 4. together with a cationic organic material. Examples of water-solulMe metal salts for use in Q.B. 
2147003 are salts of divalent calcium, divalent zinc, trivalent indium, trivalent aluminium cation, divalent magnesium 
and quadrivalent tin. 

Claims 

1 . An Inkjet recording sheet on to which has been recorded an image by an Inkjet printing device said recording sheet 
comprising a support having coated onto sakJ support one or more layers receptive for aqueous inks, saki record- 
ing sheet being characterised in that the coating corrprises at least one water-solut>le salt of Yttrium, Lanthanum, 
Cerium. Neodynium or Ytterbium. 

2. An ink jet recording sheet according to claim 1 characterised in that the water-sdubie salts of sakJ metals are salts 
of mineral ackls. 

3. An ink jet recording sheet according to claim 2 characterised in that the water -sduble salts of saW metals are salts 
of nitric add. 

4. An ink jet recording sheet according to daim 1 characterised in that lanthanum nitrate is present in the coating. 

5. An ink jet recording sheet according to claim 1 characterised in that the water-sduWe salts of sakl metals are salts 
of organic acids. 

6. An ink jet recording sheet on to which has been recorded an image by an Ink jet printing device saki recording sheet 
comprising a support having coated onto said support one or more layers receptive for aqueous inks, said record- 
ing sheet being charaderised in that Its coating comprises at least one film forming hydrophllic polymer or a nrtixture 
of film forming hydrophillc polymers and imbedded in this film at least one water-soluble salt of Yttrium. Lanthanum. 
Cerium. Neodynium or Ytterbium. 

7. An ink jet recording sheet according to claim 6 charaderised in that the hydrophllic film forming pdymer is seleded 
from the group comprising natural polymers or modified produds seleded from albumin, gelatine, casein, starch, 
gum arable, sodium alginate, hydroxyethyl cellulose, cartx)xymethyl cellulose; a-. ^% or y-cyclodexthne, polyvinyl 
alcohol; complete or partial saponified produds of copolymers d vinyl acetate and other monomers: homopdy- 
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mers or copolymers with monomers of insaturated carboxylic acids such as (meth)acrylic add, maleic add, crot* 
onic acid and the like; homopolymers of copolymers with other vinyl monomers of sulfonated vinyl monomers such 
as vinylsulfonic acid, sulfonated styrene and the nke; polyamides Wka polyvinylacrylamide, homopolymers or copol- 
ymers with other vinyl nrwnomers of (meth)acrylamide. watersoluble nylon-type polymers; homopolymers or copol- 
ymers with monomers of ethylene oxide; polyethyleneimine; polyvinylpyrrolidone; polyurelhane; polyester or 
mixtures of these compounds. 

8. An ink jet recording sheet according to claim 6 characterised in that the hydrophlllc film forming polymer is selected 
from the group comprising gelatine, casein, starch, gum arable, sodium alginate, hydroxyethyl cellulose, car- 
tx)xymethyl cellulose; a-, p- or f-cyctodextrine. polyvinyl alcohol; complete or partial saponified products of copoly- 
mers of vinyl acetate and other monomers; homopolymers or copolymers with monomers of unsaturated cartx>xylic 
acids such as (meth)acryiic acid, of sulfonated vinyl monomers such as vinylsulfonic acid, sulfonated styrene; 
homopolymers or copolymers with acrylamide. watersoluble nylon-type pdymer. polyvinylpyrrolidone, poly- 
urethane or mixtures of these compounds. 

9. An ink jet recording sheet according to claim 6 characterised in that the hydrophilic film forming polymer is selected 
from the group comprising gelatine, starch, hydroxyethyl cellulose, a-, p- or y-cydodextrine, polyvinyl alcohol; 
copolymers of vinyl acetate and other monomers; acrylamide, watersoluble nylon-type polymer, polyvinylpyrro- 
lidone, polyurethane or mixtures of these compounds. 

10. An Inkjet recording sheet according to claim 1 characterised in that there Is an ink-receiving layer on both sides of 
the support. 

11. An ink jet recording sheet according to claim 10 characterised in that said layers have different compositions. 

12. An Inkjet recording sheet according to claim 6 characterised in that layers have a thickness of from 0.5 to 25^m. 

13. An Inkjet recording sheet according to claim 6 characterised in that the hydrophilic polymer in the layer or layers is 
crosslinked. 

14. An Inkjet recording sheet according to claim 13 chairacterised in that the crosslinking agents are selected from the 
group of formaldehyde, glyoxal. dihydroxydioxane, dichioro-hydroxy triazine, chloro- dihydroxy-triazine, 2-(4- 
dimethylcarbamoyt -pyridine) -ethane-suHbnate or 2,2*-Bis(vinylsulfonyl) -diethyl ether. 

15. An ink Jet recording sheet according to claim 6 characterised in that the amount of said metal salt is present in the 
range of 0.05 to 3.0g/m^ in the hydrophilic polymer layer. 

16. An Inkjet recording sheet according to daim 15 characterised in that the amount of said metal salt present in the 
range of 0.1 to 0.9g/m^. 

17. An Inkjet recording sheet according to claim 6 characterised in that said hydrophilic polymer film contains in addi- 
tion to said metal salts one or more non water soluble fillers or pigments. 

18. An Inkjet recording sheet according to claim 18 characterised in that the fillers or pigments are selected from day, 
talc, zeolytes, caldum-, barium- or magnesium-carbonate, caldum- or barium-sulphate, satin white, silidum oxide 
or cdtoidal silicium oxide. 

19. An ink jet recording sheet according to claim 17 characterised in that the fillers or pigments are selected from satin 
white, silidum oxide or colloidal silicium oxida 

20. An ink jet recording sheet according to claim 19 characterised in that the filler is a non water soluble organic poly- 
mer. 

21. An ink jet recording sheet according to claim 7 characterised in that said gelatine is add pigskin gelatine, limed 
bone gelatine, acid or base hydrolysed gelatine or derivatised gelatine. 

22. An Inkjet recording sheet according to daim 21 charact rised in that the derivatised gelatin is phthalated gelatine. 
cartMtmoylated gelatine, acetylated gelatine or trimellytic-acid nrxxlified gelatine. 



16 



EP0 705172B1 

colloidal silidum oxide, satin whfte o^^ToSHZ ' ""^ 

ture Of cross-linkS S^olSrSyme^^^^;^^^^^^ P^'^-- « 

P.yvin,e.co^...„, acetate. acSt:r?ore^^^^^ 

26. An ink jet recoiling sheet according to claim 1 characterised in that said support is a clear thermoplastic film. 

27. An ink jet recording sheet according to daim 1 characterised in that said support is an opaque thermoplastic film. 

28. An Inkjet recoiling sheet according to daim 1 d,aracterised in that said support is a resin coated paper. 

29. An Inkjet recording sheetaccording todaimi diaracterised in that saw support is plain p^^^ 

30. An Inkjet recoiling sheet accoKiing to daim 1 *aracterised in that said support is a surface treated plain paper 

- aXj^xa-nSrrSh-^^^^^^^ 

^^.S ofSn^Sm^r^Str ^^^^ *^ ^ "^^^''^ ^ ^->^ ^ « 3-5% by weight 

PatentansprQche 
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sauren wie (Meth)acryl8dure. Maleinsdur , Crotonsaure und dergleichen; Homopolymdr n von sulfbnierten Vinyt- 
monomeren wie Vinylsulfbnsdure. sulfoniertenn Styrol und dergleichen Oder Copdymeren davon mit anderen 
N/inytnronomeren; Polyamiden wie Polyvinylacrylamid, Homopotynneren von (Meth)acrylannid Oder Copolymer n 
davon mit anderen Vinylnnonomeren, wasserlOsltclien Polymeren vom Nylon-iyp; IHomopolymeren oder Copoly- 
meren mrt Ethylenoxid-Monomeren; Polyethytenimin: Polyvinylpynrolidon: Polyurethan; Polyester oder Qemischen 
dieser Verbindungen ausgewahit 1st 

8. Aufzeichnungsblatt for den Tintenstrahldruck nacli Anspruch 6, dadurch gekennzelchnet. daB das hydrophile f ilnn- 
bildende Polymer aus der Gruppe bestehend aus Gelatine. Casein, Starke. Gummi arablcum. Natriumalginat, 
Hydroxyethylcellulose. Garboxymethylcellulose; a-, p-oderY-Cydodextrin, Polyvinylalkohol; tell- oder vollversetften 
Produkten von Copolymers aus Vinylacetat und anderen Monomeren; Honrx}polymeren oder Copolymeren mit 
Monomeren ungesdttigter Carbonsduren wie (Meth]acry1saure, von sutfbnierten Vinylmonomeren wie Vinylsulfbn- 
saure, sulfoniertem Styrol; Homopolymeren oder Copolymeren mit Acrylamid, wasserlOslichen Polymeren vom 
Nylon-Typ. Polyvinylpyrrolidon, Polyurethan oder Gemischen dieser Verbindungen ausgewdhtt ist 

9. Aufzeichnungsblatt fOr den Tintenstrahldruck nach Anspruch 6. dadurch gekennzeichnet. da6 das hydrophile f ilm- 
bildende Polymer aus der Qruppe bestehend aus Gelatine. Starke. Hydroxyethylcellulose. a-, p- oder yCyclodex- 
trin. Polyvinytalkohol; Copolymeren aus Vinylacetat und anderen Monomeren; Acrylamki. wasserlOslichen 
Polymeren vom Nylon-Typ, Polyvinylpyrrolidon, Polyurethan oder Gemischen deser Verbirxiungen ausgewahtt ist. 

10. Aufzeichnungsblatt for den Tintenstrahldruck nach Anspruch 1 , dadurch gekennzeichnet daf3 sich auf beiden Sei- 
ten des Trdgers eine tintenempfangende Schicht b^indet. 

11. Aufzeichnungsblatt fOr den Tintenstrahldruck nach Anspruch 10. dadurch gekennzeichnet, da3 die Schichten 
unterschiedliche Zusammensetzungen haben. 

12. Aufzeichnungsblatt fQr den Tintenstrahldruck nach Anspruch 6. dadurch gekennzeichnet. daf) die Schichten 0.5 bis 
25 ^m dick sind. 

13. Aufzeichnungst>latt fOr den Tintenstrahldruck nach Anspruch 6. dadurch gekennzeichnet daQ das hydrophile Poly- 
mer in d^ Schicht bzw. den Schichten vemetzt ist 

14. Aufzeichnungsblatt fOr den Tintenstrahldruck nach Anspruch 13. dadurch gekennzeichnet daB die Vernetzer aus 
der Gruppe bestehend aus Formaldehyd. Glyoxal. Dih^droxydioxan, Dichlorhydroxytriazin, Chlordihydroxytriazin. 
2-(4-Dimethylcait>anK>ylpyridino)ethansulfbnat oder 2.2*-Bis(vinylsulfonyl)diethylether ausgewahtt sInd. 

15. Aufzeichnungsblatt fOr den Tintenstrahkiruck nach Anspruch 6. dadurch gekennzeichnet. daO das Metallsalz in der 
Schk:ht aus hydrophilem Polymer in einer Menge im Bererch von 0,05 bis 3,0 g/m^ vortiegt. 

16. Aufzeichnungsblatt fQr den Tintenstrahkiruck nach Anspruch 15, dadurch gekennzeichnet, daB das Metallsalz in 
einer Menge im Bereich von 0,1 bis 0,9 gAn^ vorliegt. 

17. Aufzeichnungsk)latt fQr den Tintenstrahldruck nach Anspruch 6. dadurch gekennzeichnet, daB der Film aus hydro- 
philem Polymer neben den Metallsalzen ein oder mehrere nicht wasserl6sliche FQIIstoffe Oder Pigmente enthait 

18. Aufzeichnung5k}latt fQr den Tintenstrahkiruck nach Anspruch 17, dadurch gekennzeichnet, daB die FQIIstoffe oder 
Pigmente unter Ton. Talk. Zeolithen, Calcium-, Barium- oder Magnesiumcarbonat, Calcium- oder Bariumsutfat. 
SatinweiB. Siliciumoxid oder kolloidalem Silrciumoxkl ausgewahit sind. 

19. Aufzeichnungsblatt fQr den Tintenstrahkiruck nach Anspruch 17. dadurch gekennzeichnet, daB die FQIIstoffe Oder 
Pigmente unter SatinweiB, Siliciumoxid oder kolloidalem Siliciumoxid ausgewahit sind. 

20. Aufzeichnungsblatt fOr den Tintenstrahldruck nach Anspruch 19. dadurch gekennzeichnet, daB es sich bei dem 
FQIIstoff um ein nicht wasserldsliches organisches Polymer handelt 

21 . Aufzeichnungst)latt fOr den Tintenstrahldruck nach Anspruch 7. dadurch gekennzeichnet daB es sich bei der Gela- 
tine um durch sauren AufschluB von Schweinehaut gewonnene Gelatine, durch Aschern von Knochen gewonnene 
Gelatine, sauer oder basisch hydrolysierte Gelatine Oder derivatisierte Gelatine handett. 
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22. Aufzeichnungsblatt fOr den Tintenstrahldruck nach Anspruch 21 , dadurch gekennzeichnet, daB es sich bei der deri- 
vatisierten Gelatine urn phthalierte Gelatine, carbanrtoylierte Gelatine, acetylierte Gelatine Oder mit TVImellitsdure 
modifizierte Gelatine handelt. 

5 23. Aufzdchnungsblatt fOr den Tintenstrahldruck nach Anepruch 7. dadurch gekennzeichnet daB ee eich bei der Gela- 
tine urn eine Gelatine mit einem isoelektrischen Punkt von 7 bis 9,5 handelt. 

24. Aufzeichnungsblatt for den Tintenstrahkiruck nach Anspruch 13, dadurch gekennzeichnet. daB d^ Rim aus ver- 
netzter Gelatine wasserlCsliche Yttrium-, Lanthan-, Cer-, Neodym- oder Ytterbiumsaize und einen FOIIstoff, ausge- 

10 wdhtt unter Ton, Sillciumoxid, kollokialem Siliciumoxid. SatinweiB Oder einem organischen Polymer, enthdii 

25. Aufzeichnungsblatt fOr den Tinter^rahldruck nach Anspruch 13, dadurch gekennzeichnet, daB der Film aus Gela- 
tine die wasserlOslichen Yttriunrv, Lanthan-, Cer-, Neodym- oder Ytterbiumsaize urxl ein vernetztes wasserlOsli- 
ches Polymer oder ein Gemisch aus vemetzten wasserlOsilchen Polymeren, ausgewahtt unter Stfirke, 

IS Hydroxyethylcellulose, a-, p- oder y-Cyclodextrin, Polyvinylaikohol. Vinylacetat. Aaylamid, wasserlOslichen Poly- 
meren vom Nylon-Typ oder Polyvlnylpyrrolidon. enthait. 

26. Aufzeichnungsblatt fOr den Tintenstrahlcb'uck nach Anspruch 1 , dacUrch gekennzeichnet. daB es sich bei dem Trft- 
ger um eine klare thermoplastische Folie harxielt. 

20 

27. Aufz^chnungsk>latt for den Tintenstrahldruck nach Anspruch 1 . dadurch gekerrhzeichnet, daB es sich bei dem Tra- 
ger um eine opake thernK)plastische Fofie handelt. 

28. Aufzeichnungsblatt fQr den Tintenstrahlcfruck nach Anspruch 1 , dadurch gekennzeichnet. daB es sich bei dem Trd- 
25 ger um ein harzbeschichtetes Papier handelt. 

29. Aufzeichnungsblatt fur den Tintenstrahldruck nach Anspruch 1 , dadurch gekainzeichnet, daB es sich bei dem Tra- 
ger um Normalpapier handelt. 

30 30. Aufzeichnungsblatt fQr den Tintenstrahldruck nach Anspruch 1 , dac&jrch gekennzeichnet, daB es sich bei dem Trd- 
ger um oberfiachenbehandeltes Normalpapier handelt. 

31. Aufzeichnungsblatt fQr den Tintenstrahldruck nach Anspruch 1 , dadurch gekennzeichnet. daB es sich bei dem Trd- 
ger um mit einer Siliciunrdioxid- und Potyvinylalkoholmatrix Qberzogenes Normalpapier harKielt, das mit einer wdB- 

35 rigen LOsung mindestens eines der Metallsaize Qberzogen worden 1st. 

32. Aufzeichnungst>latt fQr den Tintenstrahkiruck nach Anspruch 30, dadurch gekennzeichnet, daB es sich bei der 
wdBrigen LOsung um eine 3-5 gew.-%lge LOsung von Lanthan-nitrat handelt. 

40 Revendlcations 

1 . Feullle d'enregistrement de jet d'encre sur laquelle une image a 6t6 enregistr^e par un dispositif d'inrpression k jet 
d*encre, ladite feuille d*enregistrement comprenant un stfsport, ledit support 6tant revdtu d'une ou de plusieurs cou- 
ches sensibles aux encres aqueuses. ladite feuille d*enregistrement 6tant caract^isde en ce que le revdtement 

45 conrprend au moins un sel soluble dans Teau d'yttrium, de lanthane, de c6rium. de n^odyme ou d'ytterbium. 

2. Feuille d*enreglstrement de jet d'er^re suivant la revendication 1. caract6ris6e en ce que les sels solubles dans 
I'eau desdits m^taux sont des sels d'ackJes mln^raux. 

so 3. Feullle d*enreglstrement de jet d*erx;re suivant la reverKlication 2, caract6ris6e en ce que les sels solut)les dans 
Teau desdtts m6taux sont des sels d'ackle nitrique. 

4. Feuille d'enregistrement de jet d*encre survarrt la revendication 1 , caract6ris6e en ce que te nitrate de lanthane est 
present dans le revdtement. 

55 

5. Feullle d'enregistrement de jet d'encre suivant la revendication 1, caract6ris6e en ce que les sels solutsles dans 
Teau desdits nn^taux sont des sels d*ackles.organk)ues. 
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Feuille d'enregistrement de jet d'encre sur laquelle une image a 6t6 enregistr6e par un dispositif d'impression ^ jet 
d'encre. ladtte feuille d'enregistrement comprenant un support, ledit support 6tant revfitu d'une ou de plusieurs cou- 
ches senstoles aux encres aqueuses. ladite feuille d'enregistrement 6tarTt caract6ris6e en ce que son revdtement 
comprend au moins un polymdre hydrophile fllmogdne ou un melange de polym6res hydrophiles flImog6nes et 
noy6 dans ce f flm. au moins un sel soluble dans Teau d'yttrium, de lanthane, de c6rium. de n6odyme ou rfytter- 
kMum. 

Feuille djenr^istremert^^ jet d'encre suivant la revendication 6. caract6ris6e en ce que le polym6re filmogdne 

nkres naturals ou des produits modifi6s choisis parmi 
bique. Talginate de sodium. Thydroxydthyfcellulose, la 
polyvinyfique; des produits partiellement ou enti^re- 
ment saponifies de copolymdres d*ac6tate de vinyle et d'autres monom6res; des homopolym^res ou des copoly- 
m6res avec des monomdres d acides cartxwyliques insatur6s tels que racide (m6th)acrylique, Tacide maI6ique, 
racide crotonique et autres; des homopolym6res de copolymdres avec d'autres monomdres de vinyle de monom^ 
TBS de vinyle 6ulfon6s tels que I'acide vinylsuHonique, le styrdne 6ulfon6 et autres; dee polyamides comme Tacryla- 
mide polyvinylique. des homopdym^res ou des copolym6res avec d'autres monom6res de vinyle de 
(m6th)acrylamide. des polym6res de type Nylon solubles dans Teau; des homopolym6res ou des copolym6res 
avec des monom^es d'oxyde d'6thy!6ne; le poly6thyldneimine; la polyvinylpyn^olidone; le pdyurdthanne; le poly- 
ester ou des melanges de ces composes. 

8. Feuille d'enregistrement de jet d'encre siuivant la revendication 6. caract6ris6e en ce que le polym^re hydrophile 
filmoQ^ne est choisi dans le groupe comprenant fa g61atine. la cas6ine. Tamidon, la gomme arabique. Talginate de 
sodium. rhydroxy6thylcellulose, la carbQxym6thylc^lulose; I'a-. p-. ou r^^ydodextrine. I'alcool polyvinylique; des 
produits partiellement ou enti^rement saponifies de copolym^res d'ac6tate de vinyle et d'autres monomeres; des 
homopolym^res ou des copolym^res avec des monom^res tfacides carboxyliques insatur6s tels que Tacide 
(m§th)acrylique, de monomdres de vinyle sulf6n6s tels que I'adde vinylsulfonique. le styrdne sulfon6; des homo- 
polymdres ou des copolymdres avec de racrylamlde. un polym^re de type Nylon soluble dans I'eau, la polyvinyl- 
pyrrolidone, le polyurethanne ou des melanges de ces conrpos6s. 

9. Feuille d'enregistrement de jet d'encre suivant la revendication 6. caract6ris6e en ce que le polym^re hydrophfle 
filmog^ne est choisi dans le groupe comprenant la gelatine, I'amidon, mydroxy6thylceIlulose, Va-, p-, ou rcydo- 
dextrine, I'alcool polyvinylique; des copolymdres d'acdtate de vinyle et rfautres monomdres; Pacrylamide, un poly- 
m^re de type Nylon soluble dans I'eau, la polyvinylpyrolidone. le polyur6thahne ou des melanges de ces 
composes. 

10. Feuille d'enregistrement de jet d'encre suivant la revendication 1. caract6ris6e en ce qu'une couche recevant de 
I'encre est pr§vue sur les deux c6t6s du support. 

11. Feuille d'enregistrement de jet d'encre suivant la revendication 10, caract6ris6e en ce que lesdites couches pr6- 
sentent diff 6rentes compositions. 

12. Feuille d'enregistrement de jet d'encre suivant la revendication 6. caract6ris6e en ce que les couches pr6sentent 
une 6paisseur comprise entre 0.5 et 25 fim, 

13. Feuille d'enregistrement de jet d'encre suivant la revendication 6, caract6ris6e en ce que le polymfere hydrophile 
dans la ou les couches est reticule. 

14. Feuille d'enregistrement de jet d'encre suivant la revendication 1 3. caract6ris6e en ce que les agents de reticulation 
sont choisis dans le groupe conprenant le formaldehyde, le gfyoxal, le dihydroxydioxane. la dichlorohydroxytria- 
zine, la chlorodihydroxytriazine, le sulfonate de 2-(4<Jimethylcart)amoylpyridino)ethane ou Tether de 2.2 -bis(vinyl- 
sulfbnyl)diethyle. 

15. Feuille d'enregistrement de jet d'encre suivant la revendication 6, caract6risee en ce que ledit sel m6tallique est 
present en quantite comprise entre 0.05 et 3,0 g/m^ dans la couche de polymere hydrophile. 

16. Feuille d'enregistrement de jet d'encre suivant la rev ndication 15. caracterisee en ce que ledit sel metallique est 
present en quantite comprise entre 0.1 et 0.9 g/m^. 
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^^"'"^^^"^^Sjf*^^'"®"* jet d'encre suivant la revendication 6. caract6ri86o en ce que ledit film do polym^re 
dSSIu ^ ^^^^ m6talliques. una ou plusieurs matl^es de charge ou pigments non solubles 

18. Feuilled enregistrememdejetdencresuh^rt 18. caract6ri66e en ce que les matures de charge 
ou piomerrts sont choisis parmi rargile. le talc, tes z6olites. le caitjonate de caldum. de baryum ou de magn6sium 
le sulfate de calaum ou de baryum, le Wane satin6. 1'oxyde de sillcium ou Toxyde de silicium colloTdal. 

19. Feuille denregistrement de jet tfencre suivant la revendication 17, caract6rls6e en ce que las matures de charge 
ou pigments sont choisis parmi le Wane satin6, l oxyde de silicium ou l oxyde de silicium colloTdal. 

20. Feuille d enregistrement de jet d'encre suivant la revendication 1 9. caracl6ri56e en ce que la matidre de charge est 
un poiymdre organique non soluble dans Teau. 

21 . Feuille d enregistrement de jet encre suivant la revendication 7. caract6ris6e en ce que ladrte gelatine est de la 
gelatine de derme de pore acide. de la gelatine d'os chaul6e. de la gelatine hydrolys6e acide ou base ou de la gela- 
tine obtenue par d^rivatisation. 

22. Feuille d enregistrement de jet d'encre suivant la revendication 21 . caractdris^e en ce que la gelatine obtenue par 
d6rivatisation est de la gelatine k base de phtalate. de la gelatine de carbamoylate. de la gelatine ac6tyl6e ou de 
la gelatine modifi6e racide trimellitique, 

23. Feuille d enregistrement de jet d'encre suivant la revendication 7. caracl6ris6e en ce que la gelatine est una gela- 
tine comportant un point iso6lectrique compris entre 7 et 9.5. 

24. Feuille d'enregistrement suivant la revendication 1 3. caract6rls6e en ce que ledit film de gelatine r6ticul6 contient 
des sels solubles dans I'eau d'yttrium. de lanthane. de c6rium. de n6odyme ou d'ytterbium et une mati^re de 
charge choisie parmi Pargile. Toxyde de silicium. Toxyde de silicium colloTdal. le blanc satin6 ou un polym6re orga- 
nique. ^ 

25. Feuille d'enregistrement de jet d'encre suivant la revendication 1 3. caracl6ris6e en ce que ledit film de gelatine con- 
tient lesdits sels solubles dans Teau d'ytlrium. de lanthane, de c6rium, de n6odyme ou d*ytteibium et un polymdre 
soluble dans reau r6ticul6 ou un melange de polym6res solubles dans Peau r6ticul6s choisis parmi Tamidon. 
I hydroxyethylcellulose, Pa-, p-, ou y^yclodextrine. ralcool polyvinylique, Tactotede vinyle. racrylamide. un poly- 
m6re de type Nylon soluble dans Teau ou la polyvinylpyrrolidone. 

26. Feuille d'enregistrement de jet d-encre suivant la revendication 1 , caract^is6e en ce que ledit support est un f flm 
thermoplastique transparent. 

27. Feuille d'enregistrement pour jet d'encre selon la revendication 1 . caract6ris6e en ce que ledit support est un film 
thermoplastique opaque. 

28. Feuille d'enregistrement pour jet d'encre selon la revendication 1 . caract6ris6e en ce que ledit support est du Daoier 
enduit de r6sine. 

29. Feuille d'enregistrement pour jet d'encre selon la revendication 1 . caracl6ris6e en ce que ledit support est du papier 



30. Feuille d'enregistrement pour jet d'encre selon la revendication 1 . caract6ris6e en ce que ledit support est du papier 
uni traite en surface. 

31 . Feuille d'enregistrement pour jet d'encre selon la revendication 1 . caract6ris6e en ce que ledit support est du papier 
uni enduit dVne matrice de silice et tf alcool polyvinylique et qui a 6t6 endtdt d'une solution aqueuse d'au moins Tun 
desdits sels m^talliques. 

32. Feuille d'enregistrement pour jet rfencre selon la revendication 30. caract6ris6e en ce que ladite solution aqueuse 
est une solution k 3-5 % en poids de nitrate de lantiiane. 
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